Ifosfamide toxicity in cultured proximal renal tubule cells.
Renal injury is a common side effect of the chemotherapeutic agent ifosfamide. Current evidence suggests that ifosfamide metabolites, particularly chloroacetaldehyde, produced within the kidney contribute to nephrotoxicity. The present study examined the effects of ifosfamide and its metabolites, chloroacetaldehyde and acrolein, on rabbit proximal renal tubule cells in primary culture, using a transwell culture system that allows separate access to apical and basolateral cell surfaces. The ability of the uroprotectant medications sodium 2-mercaptoethanesulfonate (mesna) and amifostine to prevent chloroacetaldehyde-and acrolein-induced renal cell injury was also assessed. Ifosfamide (2,000-4,000 microM) did not affect transcellular inulin diffusion but caused a modest but significant impairment in organic ion transport; this impairment was greater when ifosfamide was added to the basolateral compartment of the transwell. Chloroacetaldehyde and acrolein (6.25-100 microM) produced dose-dependent impairments in transcellular inulin diffusion and organic ion transport. Chloroacetaldehyde was a more potent toxin than acrolein. Co-administration of mesna or amifostine prevented metabolite toxicity. Amifostine was only protective when added to the apical compartment of transwells. These results show that ifosfamide is taken up by renal tubule cells preferentially through their basolateral surfaces, and supports the hypothesis that chloroacetaldehyde is primarily responsible for ifosfamide-induced nephrotoxicity. The protective effect of mesna and amifostine in vitro contrasts with clinical experience showing that these medications do not eliminate ifosfamide nephrotoxicity in vivo.